Fig. S1 SEM morphologies of SBT0 (a), SBT2 (b), SBT5 (c) and SBT10 (d) ceramics. The relative density and grain size as a function of SBT content (e).
pseudocubic phase structure, featured by the sharp and center-symmetric diffraction peaks, suggesting the absence of average distortion. Moreover, the diffraction peaks shift to lower angles ( Fig. S2(b) ), which is indicative of a slight lattice expansion. This is due to the fact that the ionic radii of Sr 2+ is larger than that of Bi 3+ and Na + (CN=12, R Sr 2+ =1.44 Å, R Bi 3+ =1.36 Å,
Fig. S3
The maximum polarization (P max ), remanent polarization (P r ), the difference between them (P max -P r ) (a), positive strain (S pos ), negative strain (S neg ), large-signal piezoelectric constant (d 33 * ) and small-signal piezoelectric constant (d 33 ) (b) with varying the SBT content. The temperature dependent polarization and strain measurements of SBT0, SBT2 and SBT5 samples were also carried out, as shown in Fig. S5 . For SBT0 and SBT2 samples, the long-range ferroelectricity is significantly disrupted at their T FR , accompanied by the reduction of P r values and enhancement of S pos and d 33 * values. 18 However, the polarization and strain parameters of SBT5 sample decrease continuously with increasing temperature, because this composition locates at ferroelectric-relaxor phase boundary in the studied system. 18 The temperature dependent Raman spectra of SBT0, SBT2 and SBT5 samples were corrected by the Bose-Einstein population factor and decomposed into the Lorentzianshaped peaks. 53 Then the detailed variations of Raman modes with increasing temperature can be obtained. Fig. S8 summarizes the temperature dependence of wavenumber, peakwidth and Raman intensity of B 1 , B 2 and C 3 modes for poled SBT0, SBT2 and SBT5 samples. A discontinuous change occurs near T FR for SBT0 and SBT2 samples, especially an abrupt increase of Raman intensity near the transitional temperature, suggesting a temperature induced ferroelectric-relaxor transition on a local scale. 54 However, the B 1 , B 2 and C 3 modes of SBT5 sample only experience successive peak softening accompanied by the peak broadening and reduction in intensity with increasing temperature, indicating the enhanced structural disorder with no phase transitions. 55 Such phenomenon is similar to that of polarization and strain measurements aforementioned, and the SBT modification can effectively reduce the T FR . Fig. S9(a)-(c) show the I-E hysteresis loops measured at different temperatures for SBT0, SBT2 and SBT5 samples, respectively. The SBT0 sample exhibits two sharp current peaks (denoted by P 1 ) at RT, indicating the domain switching behavior of normal ferroelectrics. 56 However, another two peaks (denoted by P 2 ) locate at lower-field region can be observed for SBT2 sample at RT, suggesting the presence of relaxor phase and a two-step polarization reversal processes during electric loading or unloading: from ferroelectric to relaxor at P 2 and then from relaxor to ferroelectric at P 1 , correspondingly accompanied with the disruption and re-establishment of long-range polar domains. 56, 57 Moreover, the P 2 peaks move to zero field at T FR for SBT0 and SBT2 samples, similar to that of SBT5 sample at RT. This indicates that the high-temperature relaxor phase is stabilized at RT by SBT modification, and SBT5 composition locates at the ferroelectric-relaxor phase boundary. 56 Above T FR , the P 2 peaks of all samples shift to the higher field region in second and fourth quadrant, while the P 1 peaks smear progressively, which can be attributed to the increasing relaxor phase content and the weakening of ferroelectricity at high temperatures. 55, 56 
